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ABSTRACT: We propose general relations between the conformal anomaly and the chiral
(R-symmetry and gravitational) anomaly coefficients in 6d (1, 0) superconformal theories.
The suggested expressions for the three type B conformal anomaly ci-coefficients comple-
ment the expression for the type A anomaly a-coefficient found in arXiv:1506.03807. We
check them on several examples – the standard (1, 0) hyper and tensor multiplets as well
as some higher derivative short multiplets containing vector fields that generalize the su-
perconformal 6d vector multiplet discussed in arXiv:1506.08727. We also consider a family
of higher derivative superconformal (2, 0) 6d multiplets associated to 7d multiplets in the
KK spectrum of 11d supergravity compactified on S4. In particular, we prove that (2,0)
6d conformal supergravity coupled to 26 tensor multiplets is free of all chiral and con-
formal anomalies. We discuss some interacting (1, 0) superconformal theories, predicting
the ci-coefficients for the "E-string" theory on multiple M5-branes at E8 9-brane and for
the theory describing M5-branes at an orbifold singularity C2/Γ. Finally, we elaborate
on holographic computation of subleading corrections to conformal anomaly coefficients
coming from R2 + R3 terms in 7d effective action, revisiting, in particular, the (2,0) theory
case.
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1 Introduction and summary
The aim of this paper is to find general relations between the conformal anomaly and
chiral (R-symmetry and gravitational) anomaly coefficients in 6d (1, 0) superconformal
theories. Recently, the expression for the conformal anomaly a-coefficient was suggested
in [1]. Here we shall do the same for the conformal anomaly c-coefficients.
In 4d N = 1 superconformal theories there are linear relations between the a and c
coefficients in the conformal anomaly [2]1
A4 ≡ (4pi)2〈T〉 = −a E4 + c C2 (1.1)
and the coefficients α, β in the U(1) R-symmetry and mixed gravitational anomaly 6-form
polynomial [3, 4] (here R2 ≡ R ∧ R, etc.)2
a = 332 (3 α− β) , c = 132 (9 α− 5 β) , (1.2)
1Here and below C is the Weyl tensor, Ed is the Euler density and we omit total derivative terms in 〈T〉.
2The manifestly supersymmetric description of N = 1 superconformal anomalies was given in [5].
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I6 = 13!
(
α c31 + β c1p1
)
, c1 = tr F , p1 = − 12 tr R2 . (1.3)
The conformal anomaly of a classically Weyl invariant theory in 6d has the following
general form [6–8]
A6 ≡ (4pi)3〈T〉 = −a E6 +W6 , W6 = c1 I1 + c2 I2 + c3 I3 . (1.4)
Here E6 = e6e6RRR is the Euler density in six dimensions and W6 is a combination of the
three independent Weyl invariants I1 = CamnbCmpqnCpabq, I2 = CabmnCmnpqCpqab, I3 =
Cmnpq∇2Cmnpq + ... (for details see [8]).3 Thus, in general, in 6d there are 4 independent
conformal anomaly coefficients.4 Let us note that on a Ricci flat background one has the
identities
E6 = 32 (2 I1 + I2) , I3 = 4 I1 − I2 , (1.5)
so that (1.4) takes the form
A6
∣∣
Rmn=0
= −[a− 1192 (c1 + 4c2)] E6 + (c1 − 2c2 + 6c3) I1 . (1.6)
In the presence of (1, 0) supersymmetry one expects that the three Weyl invariants Ii are
bosonic parts of only two possible 6d superinvariants, i.e. the coefficients ci should sat-
isfy one linear relation. As suggested by free-theory examples ((1, 0) scalar and tensor
multiplet) [8] and holography based strong-coupling arguments [16], this relation should
be5
(1, 0) : q1 ≡ c1 − 2c2 + 6c3 = 0 . (1.7)
Then, (1.6) implies that in this case the conformal anomaly on a Ricci flat background
is simply proportional to the Euler density (and thus the integrated or scale anomaly
vanishes on an asymptotically flat space).
In the case of (2, 0) supersymmetry, the invariants Ii should be part of a single super-
invariantW6 so that ci should be subject to one additional constraint
(2, 0) : q2 ≡ c1 − 4c2 = 0 , i.e. c1 = 4c2 = −12c3 ≡ 96c . (1.8)
In this case there is only one independent c-coefficient, i.e.
(2, 0) : A6 = −a E6 + cW6 , W6 ≡ 96 I1 + 24 I2 − 8 I3 . (1.9)
3The sign of E6 to be used here (we shall assume Euclidean signature) is opposite to the one in [8, 9] but
the sign of the a-coefficient will be the same, i.e. negative for standard unitary scalar, spinor or tensor field.
We choose not to reverse the sign of a compared to the 4d case (1.1), i.e. not to include an extra (−1)d/2 factor
(as is done, e.g., in [10] in discussion of free energy on a sphere) so that the a-coefficient is always directly
proportional to the coefficient of the logarithmic UV divergence (see, e.g., [11]).
4The Weyl anomaly may be related to the correlation functions of the stress tensor on a flat background
[12]. In 4d the a-coefficient is related to the 3-point function 〈TTT〉 and c is proportional to the coefficient in
the 2-point function 〈TT〉. In 6d, the a-coefficient is related to the 4-point function 〈TTTT〉. The coefficient c3
is related to 〈TT〉, while c1 and c2 are related to the two free parameters in 〈TTT〉 (in 6d this 3-point function
has three parameters, but one of them is related to the 2-point function by a conformal Ward identity [13–15]).
5This relation appeared also in other contexts in [17–19].
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This expectation is supported by the results for the anomaly of a free (2, 0) tensor multiplet
in [8] and for the strong coupling (large N) limit of interacting (2, 0) theory [20]. Then on
Ricci flat background one gets from (1.6)
(2, 0) : A6
∣∣
Rmn=0
=
(
c− a) E6 , (1.10)
which is the analog of the familiar A4
∣∣
Rmn=0
= (c− a) E4 relation in 4d following from
(1.1).
Since like 4d anomalies the 6d anomalies form a supersymmetry multiplet [21–23] one
expects to find linear relations between their coefficients analogous to (1.2). The 6d chi-
ral (SU(2) R-symmetry and gravitational) anomaly 8-form polynomial has the following
general structure [24–27]
I8 = 14!
(
α c22 + β c2 p1 + γp
2
1 + δp2
)
, (1.11)
c2 = tr F2 , p2 = − 14 tr R4 + 18 (tr R2)2 , (1.12)
where c1 and p1 are defined as in (1.3) and~α = (α, β,γ, δ) are numerical coefficients.6
In [1] an expression for the a-coefficient in (1.4) in (1, 0) superconformal theory written
in terms of the chiral anomaly coefficients~α was found by determining the 4 parameters
~k in the expected linear relation a =~k ·~α from several explicit examples:7
a = − 172
(
α− β+ γ+ 38 δ
)
. (1.13)
Equivalently, this may be written as
a = 167
(
α− β+ γ+ 38 δ
)
aT , aT ≡ a(T(2,0)) = − 71152 , (1.14)
where aT is the value of a for the (2, 0) tensor multiplet [8] for which~α = (1, 12 ,
1
8 ,− 12 ).
Here we shall follow the same strategy to find the analogs of (1.13) for the two in-
dependent conformal anomaly ci-coefficients, e.g., c1 and c2 (with c3 then given by (1.7)).
Using as input some known examples we suggest the following expressions 8
c1 = − 43 (α− β)− 5227 γ− 3127 δ, c2 = − 13 (α− β)− 527 γ− 23108 δ ,
c3 = − 16 (c1 − 2c2) .
(1.15)
6The R-symmetry gauge bundle forms c1 and c2 should not be confused with the conformal anomaly
coefficients c1, c2.
7This relation (and similar relations below) between chiral and conformal anomalies applies for (1, 0)
supermultiplets; for (0, 1) ones one should flip the overall sign as conformal anomaly is not sensitive to
chirality (of fermions and antisymmetric tensors) while chiral anomalies are.
8 The general expressions for c1 and c2 that we obtained after using currently available data depend on
one free 1-parameter ξ:
c1 = − 43α+ ( 67 ξ + 14663 )β+ ( 47 ξ − 8063 )γ+ ξδ, c2 = − 13α+ (− 314 ξ + 11126 )β+ (− 17 ξ − 2263 )γ+ (− 14 ξ − 12 )δ.
The specific form in (1.15) is obtained for the particular choice of ξ = − 3127 that will be conjectured to be
the correct one in section 5 as it leads to the relations (5.8) and (5.10). Let us note that the expressions for ci
found in recent paper [28] also belong to the above 1-parameter family but for a different value of ξ = − 89 . It
remains to be seen if the resulting expressions in (1.15) may be used to interpret (at fixed points) the RG flow
C-functions discussed in [29] in terms of the conformal anomaly coefficients.
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Like a in (1.13) all ci then depend on α, β only through α − β, suggesting that c22 − c2p1
combination in the anomaly (1.11) is part of (1, 0) superinvariant related to conformal
anomaly. Also, we observe that
c1 − 4c2 = − 827 (4γ+ δ) , (1.16)
so that in the special (2, 0) supersymmetry case when (1.8) is expected to be satisfied we
should have
(2, 0) : γ = − 14 δ . (1.17)
This is consistent with the fact that p2 − 14 p21 in (1.11) should form part of associated su-
perinvariant.9 Also, in the (2, 0) case the coefficients β and γ in (1.11) appear to be related
by
(2, 0) : β = 4γ . (1.18)
Then it follows that in the (2,0) case (see (1.8),(1.13),(1.15),(1.17))
(2, 0) : a = − 172
(
α+ 98 δ
)
, c = − 172
(
α+ 32 δ
)
, (1.19)
c1 = 4c2 = −12c3 = 96c , (1.20)
a− c = 1192δ . (1.21)
The relation (1.21) allows one to determine c from the knowledge of a-coefficient and the
gravitational anomaly coefficient δ.
Below, we shall be discussing 1-loop conformal anomalies in higher derivative theo-
ries.10 In general, the conformal anomaly in the trace of stress tensor on a curved back-
ground is related to a logarithmic UV divergence and thus it is determined by the corre-
sponding heat kernel (Seeley) coefficient. This relation is “kinematical" and is expected to
apply regardless the order of the differential operator involved or metric signature (and
thus also other issues like unitarity). One important assumption will be the existence of
Weyl-covariant generalisations of flat-space conformal higher derivative operators that
have the correct gauge invariance at least on conformally flat and Ricci-flat backgrounds
(cf. [30]).11 As for chiral anomalies, they are essentially the same (modulo ghost counting,
etc.) for the standard and higher-derivative operators (see, e.g., [25, 31–33]).
The structure of the rest of this paper is as follows. In section 2 we shall summarize
the results for conformal and chiral anomalies of the standard (1,0) hyper S(1,0) and ten-
sor T(1,0) multiplets and also for the 6d conformal analog V(1,0) of the Maxwell multiplet
which contains 4-derivative vector, 3-derivative spinor and 2-derivative scalar fields. This
will provide evidence for the relation (1.15).
In section 3 we shall consider a family V(1,0)p of higher derivative “massive" (1,0) con-
formal multiplets generalizing the “massless" (gauge-invariant) vector multiplet V(1,0).
9This 8-form multiplied by C3-potential is bosonic part of a 11d e11C3RRRR superinvariant.
10In general, the properties of anomalies in higher-derivative theories (and comparison with their deriva-
tion in the standard unitary theories) deserves a thorough investigation that we postpone till future work.
11We will considering only universal, i.e. regularisation (or scheme) independent terms in 6d conformal
anomaly that cannot be changed by adding local counterterms.
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They appear in tensor product of p copies of S(1,0) scalar multiplets. We shall indepen-
dently compute their chiral and conformal anomalies and provide an additional check of
(1.15).
In section 4 we shall compute the anomalies of a family CSGp of (2,0) 6d multiplets
that generalize the (2,0) conformal supergravity multiplet (corresponding to p = 2 case).
These are associated to 7d multiplets that appear in the KK spectrum of 11d supergravity
compactified on S4, i.e. appear in tensor product of p copies of T(2,0) tensor multiplets. We
verify the relation (1.14) and apply (1.19) to compute the corresponding c-anomaly. We
show, in particular, that the system of (2,0) conformal supergravity coupled to 26 tensor
multiplets is chiral and conformal anomaly free.
In section 5 we shall apply the relations (1.15) to compute ci-coefficients of some
interacting (1,0) superconformal 6d theories for which the chiral anomaly coefficients
are known: the E-string theory on multiple M5-branes at E8 9-brane and the theory on
M5-branes at an orbifold singularity C2/Γ. We observe some relations between the ci-
coefficients that indirectly support the consistency of our suggested expressions (1.15).
Finally, in section 6 we shall consider the AdS/CFT based computation of subleading
corrections to the 6d conformal anomaly coefficients coming from R2 + R3 terms in 7d
effective action discussing, in particular, the supersymmetry constraints (1.7) and (1.8)
and 1/N2 corrections to conformal anomaly in (2,0) theory.
In Appendix A we shall compute the conformal anomaly coefficients for the higher-
derivative vector multiplet V(1,0) on a Ricci flat background. Appendix B will be devoted
to the computation of chiral anomaly coefficients for the CSGp multiplets. We shall also
give a separate discussion of the anomalies of the (2,0) and (1,0) conformal supergravities.
In Appendix C we will propose an expression for the S5 Casimir energy Ec for (1,0) mul-
tiplets given like (1.13),(1.15) by a linear combination of the chiral anomaly coefficients.
2 Simplest free (1, 0) 6d supermultiplets
The conformal anomalies of free 2-derivative scalar ϕ, Majorana-Weyl (MW) spinor ψ and
(anti)selfdual rank 2 tensor T were computed in [8]. Combining these fields into (1, 0)
scalar and tensor and (2, 0) tensor supermultiplets (we indicate physical fields only and
their chirality)
S(1,0) = 4ϕ+ 2ψ−, T(1,0) = ϕ+ 2ψ− + T− ,
T(2,0) = S(1,0) + T(1,0) = 5ϕ+ 4ψ− + T− , (2.1)
we get the corresponding values of a and ci in (1.4). The results are summarized in Table
1.
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a c1 c2 c3
ϕ − 172576 − 1540 13024 12520
ψ− − 1911451520 − 2135 − 1630 1504
T− − 22140320 − 143540 − 118915120 156
S(1,0) − 1134560 − 127 − 1540 1180
T(1,0) − 19934560 − 827 − 11135 145
T(2,0) − 71152 − 13 − 112 136
Table 1. Conformal anomaly coefficients for free fields and supermultiplets
We observe that for S(1,0) and T(1,0) the relation (1.7) is satisfied, while for T(2,0) we
have also the relation (1.8). It is reasonable to assume that (1.7) follows from the require-
ment of (1, 0) supersymmetry on the Weyl super-cocycle and should thus be true in all
(1, 0) cases, free or interacting. This is also consistent also with what is implied by holo-
graphic computation of conformal anomaly [16, 34].
Let us also consider the standard 6d (1, 0) supersymmetric vector multiplet V(1,0)s
(which includes the 2-derivative Maxwell field V and thus is not superconformal) and
also the higher-derivative superconformal 6d (1, 0) vector multiplet V(1,0) that includes
the 4-derivative vector V(4) and 3-derivative spinor ψ(3) [35, 9]
V(1,0)s = 2ψ+ +V, V(1,0) = 3ϕ+ 2ψ(3),+ +V(4) . (2.2)
The supersymmetric vector multiplet V(1,0)s may be appearing in low-energy limit of a
spontaneously broken 6d superconformal theory (e.g., from φF2µν + ... with 〈φ〉 = const).
While the conformal anomaly coefficients are not defined for non-conformal V(1,0)s multi-
plet, for V(1,0) one finds
V(1,0) : a = 25134560 , c1 =
19
27 , c2 =
91
540 , c3 = − 11180 . (2.3)
Here a can be determined [9] from the value of the conformal anomaly on S6 – either
directly in 6d or using the AdS7 based method [36–38]. The values of ci can be computed
starting with the curved space kinetic operators given in [9] and are again consistent with
the constraint (1.7) (see Appendix A).
Let us now consider the corresponding chiral anomaly coefficients in (1.11). The only
fields that contribute to the chiral anomalies are the Weyl fermions and self-dual tensors
(their values can be found in [25]). Also, the chiral anomaly contribution of 3-derivative
fermion ψ(3) is the same as of the standard 1-derivative fermion ψ. This leads to the
coefficients summarized in Table 2 where we also give the results for the a coefficient
verifying the relation (1.14) of [1].
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α β γ δ a/aT
S(1,0) 0 0 7240 − 160 11210
T(1,0) 1 12
23
240 − 2960 199210
T(2,0) 1 12
1
8 − 12 1
V(1,0)s −1 − 12 − 7240 160 −
V(1,0) −1 − 12 − 7240 160 − 251210
Table 2. Chiral anomaly coefficients and a coefficient (in units of T(2,0) value)
Few explanations are in order. The values for T(2,0) in (2.1) are the sums of the values
for S(1,0) and T(1,0). The chiral anomalies of V(1,0)s and V(1,0) are the same as they come
only from the fermions and are not sensitive to extra ∂2 in the kinetic term of ψ(3) in (2.2).
The values of α, β for S(1,0) are zero since the corresponding fermions in (2.1) are singlets
of SU(2)R. The fermions of T(1,0) form a doublet of SU(2)R as are the fermions of V
(1,0)
s
and V(1,0) but their α, β coefficients differ in sign due to different chirality assignments
in (2.1),(2.2) (the antisymmetric tensor of T(1,0) does not contribute to α, β as it is singlet
of R-symmetry). The gravitational anomalies γ, δ of S(1,0) and of V(1,0)s or V(1,0) are the
same up to sign as they come from fermions of opposite chirality (for T(1,0) there are also
additional contributions of antisymmetric tensor).
It was noted in [1] that the relation (1.14) formally applied to the standard (scale in-
variant but not conformally invariant vector multiplet V(1,0)s for which a is not defined)
leads to the value a = − 251210 aT which has the opposite sign to a of S(1,0) and T(1,0). As
was observed in [9], this value corresponds, in fact, to the higher-derivative superconfor-
mal multiplet V(1,0). It now appears that the reason for this curious observation is simply
of technical nature – it follows from the fact that the chiral anomalies of V(1,0)s and V(1,0)
are the same, and V(1,0) being higher-derivative (non-unitary) happens to have an oppo-
site sign of a-coefficient compared to the one of the standard unitary scalar and tensor
multiplets.
Turning now to the conformal anomaly ci-coefficients we observe that their values in
Table 1 and (2.3) are indeed consistent with the relations (1.15),(1.7) where α, β,γ, δ are
given by Table 2. The values for the three multiplets S(1,0), T(1,0) and V(1,0) are sufficient
to fix 3 out of 4 a priori unknown coefficients in the relations (1.15) between ci and chiral
anomaly coefficients.
3 Higher derivative spin 1 superconformal multiplets
To provide further examples of anomaly computation for (1, 0) superconformal multiplets
and to support the relations (1.15) let us now consider a family higher derivative analogs
of the vector multiplet V(1,0). These multiplets, that we will denote as V(1,0)p , p ≥ 2, will
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contain scalars, spinors and vectors with higher-derivative kinetic terms. The p = 2 case
will correspond to V(1,0) discussed above.
From the point of view of OSp(2, 6|2) representations [39–41] the hypermultiplet S(1,0)
is a doubleton ultra-short representation [42].12 Additional (possibly massive) conformal
representations are obtained from the tensor product of p copies of S(1,0). The resulting
multiplets V(1,0)p are still short but have maximal spin equal to 1 instead of 12 as in the S
(1,0)
case. The structure of these multiplets was worked out in [44] and is summarized in Table
3.
SO(6) SU(2)R ∆
ϕ (0, 0, 0) p + 1 2 p
ψ+ ( 12 ,
1
2 ,
1
2 ) p 2 p +
1
2
Vm (1, 0, 0) p− 1 2 p + 1
ψ− ( 12 ,
1
2 ,− 12 ) p− 2 2 p + 32
ϕ′ (0, 0, 0) p− 3 2 p + 2
Table 3. Short multiplets V(1,0)p of OSp(2, 6|2) that appear in the product of p copies of (1, 0)
doubleton (hypermultiplet).
Here ∆ is the scaling dimension of the conformal group SO(2, 6) related to the canon-
ical dimension of the corresponding 6d field Φ by dimΦ = 6 − ∆. We indicated also
the SU(2) R-symmetry representations.13 ψ± are positive/negative chirality MW spinors
while ϕ and ϕ′ are scalars. The vector Vm is non-gauge (“massive") one for p > 2 but has
the standard gauge invariance for p = 2.
The p = 2 case of V(1,0)p is thus V(1,0) in (2.2). Note also that the formal p = 1 case
of field content in Table 3 is the same as the scalar multiplet S(1,0) in (2.1) but with the
opposite chirality of the fermion, i.e. V(1,0)1 = S
(0,1). Thus the chiral anomalies of V(1,0)1
will be opposite in sign to the anomalies of S(1,0). In what follows we shall assume that
p > 1, as required by the actual construction of V(1,0)p as a tensor product.
From the canonical dimensions of the fields one can determine the power of deriva-
tives in kinetic terms in the corresponding 6d Lagrangian
L =ϕ2p−3 ϕ+ ψ+/∂4p−5ψ+ +Vm2p−2 Vm + ψ−/∂4p−3ψ− + ϕ′2p−1 ϕ′ , (3.1)
where each field is assumed to transform under SU(2)R according to representations in
Table 3. 14
12In general, the relevant superconformal algebras are OSp(8∗ | N ) with compact R-symmetry USp(N ).
Our notation OSp(2, 6|2) implicitly exploits the isomorphism SO∗(8) = SO(2, 6) [43].
13p stands for a representation of dimension p; fields with negative SU(2)R dimensions should be dropped.
For a field in p-dimensional representation of SU(2)R the d values of the R-charge are − p−12 + k, k =
0, ..., p− 1.
14From the kinetic terms we can compute the corresponding numbers of dynamical d.o.f. for bosons and
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Let us first compute the corresponding chiral SU(2)R and gravitational anomalies.
The gravitational anomaly coefficients γ, δ in (1.11) here get contributions from the chiral
fermions ψ+ and ψ− and do not depend on powers of derivatives in the kinetic terms, i.e.
are the same as for the usual /∂ fermions. As we have p of ψ+ fermions and p− 2 of ψ−
fermions the total contribution is as of p− (p− 2) = 2 positive-chirality fermions, i.e. it is
the same as for the standard vector multiplet or for V(1,0) in (2.2) (see Table 2). Thus the
γ, δ coefficients are p-independent
V(1,0)p : γ = − 7240 , δ = 160 . (3.2)
The coefficients α and β in (1.11) are proportional to the sums of second and fourth powers
of the R-charges.15 Taking again into account that the chiral anomaly receives only the
contributions of the two opposite chirality fermions in Table 3, we get
∑ r2 =
p−1
∑
k=0
(
− p−12 + k
)2 − p−3∑
k=0
(
− p−32 + k
)2
= 12 (p− 1)2,
∑ r4 =
p−1
∑
k=0
(
− p−12 + k
)4 − p−3∑
k=0
(
− p−32 + k
)4
= 18 (p− 1)4.
(3.3)
Including the normalization constants so that for p = 2 we recover the vector multiplet
values in Table 2, we get
V(1,0)p : α = −(p− 1)4 , β = − 12 (p− 1)2 . (3.4)
As expected, for p = 1 the expressions for the chiral anomalies in (3.2) and (3.4) are the
same as for S(1,0) in Table 2 up to an opposite overall sign.
Next, let us turn to the conformal anomalies. To compute the conformal anomaly
a-coefficient corresponding to V(1,0)p we may use the general expression for a of a field
associated to a representation (∆; h1, h2, h3) of the conformal group SO(2, 6) given in [46,
9]:16
a(∆; h) = − (−1)
2h¯d(h)
96× 37800 (∆− 3)
[
15(∆− 3)6
− 21(∆− 3)4 [h23 + h1 (h1 + 4) + h2 (h2 + 2) + 5]
fermions (p > 2) νb = (p + 1)(2p− 3) + (p− 3)(2p− 1) + 6 (p− 1)(2p− 2) = 4(2p− 3)(2p− 1),
ν f = −2[p(4p− 5) + (p− 2)(4p− 3)] = −4(2p− 3)(2p− 1), so that νb + ν f = 0. The above expressions are
formally true also for p = 2 when the vector is a gauge-invariant one but there is no second scalar ϕ′ and this
has the same effect as subtracting the gauge mode of Vm.
15Here we consider the Cartan U(1) subgroup of the SU(2)R as the 4th order anomaly c22 is determined by
the sum of fourth powers of the Jz eigenvalue, see, e.g., [45].
16 Here h = (h1, h2, h3), h¯ = h1 + h2 + h3 and the dimension d(h) of the SO(6) representation h is
d(h) = 112 (1+ h1 − h2)(1+ h2 − h3)(1+ h2 + h3)(2+ h1 − h3)(2+ h1 + h3)(2+ h1 + h2).
Note that
∂a(∆; h)
∂∆
= (−1)
2h¯d(h)
96×360 (∆− h1 + 5)(∆+ h1 − 1)(∆− h2 − 4)(∆+ h2 − 2)(∆− h3 − 3)(∆+ h3 − 3) .
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+ 35(∆− 3)2[ (h1 + 2)2 (h2 + 1)2 + (h1 (h1 + 4) + h2 (h2 + 2) + 5)h23]
− 105 (h1 + 2)2 (h2 + 1)2 h23
]
. (3.5)
Summing up contributions of all fields with their multiplicities in Table 3, we get17
V(1,0)p : a = 172 (p− 1)4 − 1144 (p− 1)2 + 1134560 . (3.6)
For p = 2 this gives the value for V(1,0) in (2.3).18
It is straightforward also to directly compute the conformal anomaly on a Ricci flat
background by assuming that Weyl-covariant kinetic operators appearing in the gener-
alization of the Lagrangian (3.1) to curved background factorize into a product of the
standard 2-derivative operators (cf. Appendix A). We then find
V(1,0)p : A6
∣∣
Rmn=0
=
[
(p + 1) (2p− 3) + (p− 3) (2p− 1)] A6(ϕ) + (p− 1) (2p− 2) A6(V)
+
[
p (4p− 5) + (p− 2) (4p− 3)] A6(ψ) = − 111520 E6 . (3.7)
Here A6(ϕ), A6(V) and A6(ψ) are conformal anomalies for standard Laplacians defined
on scalars, vectors and spinors on a Ricci flat background. This expression was derived
for p > 2 but is also valid for p = 2, i.e. for V(1,0) when the vector is a gauge-invariant
one.
Comparing (3.7) to the general expression in (1.6) and using the expression for a in
(3.6) we conclude that in addition to the expected relation (1.7), i.e. c3 = 16 (c1 − 2c2), we
get
V(1,0)p : c1 + 4c2 = 192a− 160 = 83 (p− 1)4 − 43 (p− 1)4 + 245 . (3.8)
Using the results for the chiral anomalies in (3.2), (3.4) we conclude that the value of the
a-coefficient in (3.6) is indeed consistent with the general expression (1.13) of [1]. Our
suggested expressions (1.15) for c1 and c2 give
c1 = 43 (p− 1)4 − 23 (p− 1)2 + 127 , c2 = 13 (p− 1)4 − 16 (p− 1)2 + 1540 . (3.9)
17Explicitly, the separate contributions a(∆; h1, h2, h3) are
a(2p; 0, 0, 0) = − 11890 (p− 1)7 + 1540 (p− 1)6 − 1540 (p− 1)5 + 1112960 (p− 1)3 − 12880 (p− 1)2 + 172576 ,
a(2p + 12 ;
1
2 ,
1
2 ,− 12 ) = 2945 (p− 1)7 − 1270 (p− 1)6 − 1270 (p− 1)5 + 1144 (p− 1)4 + 1810 (p− 1)3
− 1360 (p− 1)2 + 1911451520 ,
a(2p + 1; 1, 0, 0) = − 1315 (p− 1)7 + 190 (p− 1)5 − 1240 (p− 1)3,
a(2p + 32 ;
1
2 ,
1
2 ,
1
2 ) =
2
945 (p− 1)7 + 1270 (p− 1)6 − 1270 (p− 1)5 − 1144 (p− 1)4 + 1810 (p− 1)3
+ 1360 (p− 1)2 − 1911451520 ,
a(2p + 2; 0, 0, 0) = − 11890 (p− 1)7 − 1540 (p− 1)6 − 1540 (p− 1)5 + 1112960 (p− 1)3 + 12880 (p− 1)2 − 172576 .
18The expression (3.6) was derived assuming p > 1; still, if we formally set p = 1 we get the value opposite
to the value of S(1,0) in Table 1 while the conformal anomaly of V(1,0)1 = S
(0,1) (cf. Table 3) should be the same
as of S(1,0).
– 10 –
These are indeed consistent with (3.8), thus providing an additional test of eq. (1.15). Let
us note also that c1 − 4 c2 = 4135 is independent of p, i.e. is the same as for V(1,0).19
4 Higher derivative spin 2 superconformal multiplets
In this section we shall consider the chiral and conformal anomalies of higher derivative
6d superconformal multiplets generalizing (2, 0) conformal supergravity (CSG) multiplet.
Let us start with the Kaluza-Klein spectrum [47–49] of 11d supergravity compactified
on S4 given in Table 4 (see also [50]).
(∆; h1, h2, h3) USp(4)
(2p; 0, 0, 0) [0, p]
(2p + 12 ;
1
2 ,
1
2 ,
1
2 ) [1, p− 1]
(2p + 1; 1, 1, 1) [0, p− 1]
p ≥ 2 (2p + 1; 1, 0, 0) [2, p− 2]
(2p + 32 ;
3
2 ,
1
2 ,
1
2 ) [1, p− 2]
(2p + 2; 2, 0, 0) [0, p− 2]
(2p + 32 ;
1
2 ,
1
2 ,− 12 ) [3, p− 3]
p ≥ 3 (2p + 2; 1, 1, 0) [2, p− 3]
(2p + 52
3
2 ,
1
2 ,− 12 ) [1, p− 3]
(2p + 3; 1, 1,−1) [0, p− 3]
(∆; h1, h2, h3) USp(4)
(2p + 2; 0, 0, 0) [4, p− 4]
(2p + 52 ;
1
2 ,
1
2 ,
1
2 ) [3, p− 4]
p ≥ 4 (2p + 3; 1, 0, 0) [2, p− 4]
(2p + 72 ;
1
2 ,
1
2 ,− 12 ) [1, p− 4]
(2p + 4; 0, 0, 0) [0, p− 4]
Table 4. SO(2, 6)×USp(4) representations of fields of 11d supergravity on AdS7 × S4 vacuum.
Each level p corresponds to 6d (2, 0) superconformal multiplet. The canonical dimension of the
corresponding 6d fields is ∆− = 6− ∆.
The massless level p = 2 is represented by the fields of maximal gauged 7d super-
gravity with AdS7 vacuum. The corresponding 6d “massless” OSp(2, 6|4) superconfor-
mal multiplet is that of (2, 0) conformal supergravity [51, 9].20 Similarly, the 7d multiplet
formed by fields belonging to p > 2 level corresponds to higher derivative “massive"
(2, 0) superconformal multiplet in 6d (which we shall denote as CSGp).21 Equivalently,
just like the higher derivative vector multiplets in Table 3 appear in the product of p copies
of (1, 0) hypermultiplet S(1,0), the CSGp multiplets appear in the product of p copies of
(2, 0) tensor multiplet T(2,0) [48].
Below we shall compute the chiral (gravitational and R-symmetry) anomalies and
the conformal anomaly c-coefficient in (1.8) of these (2, 0) CSGp multiplets complement-
19Once again, for p = 1 the ci in (3.9) are opposite to the values corresponding to S(1,0) in Table 1 which is
due to the fact that we applied the relations between chiral and conformal anomalies valid for (1, 0)multiplets
while the p = 1 example is formally a (0, 1) scalar multiplet (cf. footnote above eq. (1.13)).
20In Table 4 we have chosen chirality assignments so that for p = 2 they correspond to the canonical
choice in the (2, 0) conformal supergravity [51], i.e. the fermions and gravitino have positive chirality and the
antisymmetric tensor is self-dual.
21Fields of “massive" conformal group representations do not have gauge invariances that are present in
the “massless" case.
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ing the result for their conformal anomaly a-coefficient found in [46, 9]. The anomaly
coefficients will all be proportional to the same factor 6p(p − 1) + 1 and will satisfy the
expected relations (1.17), (1.19), (1.21). In particular, we will confirm the conjecture of [9]
that the system of (2, 0) conformal supergravity coupled to 26 tensor multiplets is com-
pletely anomaly free.
4.1 Chiral anomaly coefficients
The fields in Table 4 contributing to chiral (gravitational and R-symmetry) anomalies in
(1.11) are the MW fermions ψ± ∼ ( 12 , 12 ,± 12 ), MW conformal gravitini ψ±m ∼ ( 32 , 12 ,± 12 )
and (anti)self-dual rank 3 antisymmetric tensors A±mnk ∼ (1, 1,±1). Contributions of these
fields are to be summed up with multiplicities corresponding to their USp(4) = SO(5)
R-symmetry representations.22
To find USp(4) multiplicity of a particular conformal field at level p one is to add up
dimensions of the corresponding USp(4) representations in Table 4. Since the positive-
chirality fields contribute to chiral anomalies with the opposite sign compared to the
negative-chirality ones, we may express the total result in terms of the effective numbers
of, e.g., the positive-chirality fields. Counting the negative chirality fermions as minus
the positive chirality ones we find for the effective number of the positive chirality MW
spinors ψ+ ∼ ( 12 , 12 , 12 ) at level p:
n(ψ+) = dim(1, p− 1)− dim(3, p− 3) + dim(3, p− 4)− dim(1, p− 4) = 2p(p− 1) + 8 .
Similarly, for the effective number of positive chirality MW gravitini we find n(ψ+m) =
2p(p− 1), while the effective number of self-dual 3-form fields is n(A+mnk) = 2p(p− 1)+ 1.
The conformal 6d fields corresponding to representations in Table 4 are non-standard
having higher-derivative kinetic terms (with the number of derivatives determined by
canonical dimension 6−∆). In general, the chiral anomalies of higher-derivative fermions
will be same as anomalies of their lowest-derivative counterparts. For the gravitino ψ+m
and the antisymmetric tensor A+mnk at levels p > 2 we will have an additional complica-
tion: they will be conformal and “massive" (i.e. will not have usual gauge invariance).
Let us start with the gravitational anomalies and first recall the expressions [25] for
the purely gravitational parts of the 6d anomaly polynomial I8 in (1.11) for the positive
chirality MW fermion, the standard gauge-invariant (real) self-dual rank 3 antisymmetric
tensor (A ≡ H = dT, with potential denoted as T+) and the standard (1st-derivative,
gauge-invariant) positive chirality MW gravitino23
I8( 12
+
) = − 116×6! (7 p21 − 4 p2), I8(T+) = − 116×6! (32 p21 − 224 p2) ,
I8( 32
+
) = − 116×6! (275 p21 − 980 p2) .
(4.1)
22The dimension of the USp(4) representation [a, b] (a, b are Dynkin labels) is
dim(a, b) = 16 (a + 1)(b + 1)(a + b + 2)(a + 2b + 3).
23Using the field content (2.1),(2.2) of the (1, 0) scalar, tensor and vector multiplets one can check that the
values of γ, δ in Table 2 indeed follow from (4.1).
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Given a generic rank 3 antisymmetric tensor (with 20 = (63) components) we may repre-
sent it in terms of two independent transverse 2-tensors Tmn, T˜mn with 10 + 10 compo-
nents as24
Amnk = ∂[mTnk] + emnklpq ∂[l T˜pq] . (4.2)
Here only the transverse parts of T and T˜ contribute, i.e. A is thus expressed in terms of
two standard gauge-invariant 3-form field strengths H = dT and H˜ = dT˜. Similarly, the
contribution of a self-dual A to chiral anomalies will be equivalent to the contributions
of self-dual parts of H and H˜, i.e. it will be twice the standard antisymmetric tensor
contribution in (4.1) (or, equivalently, the contribution of one complex T+ field).
The gravitino ψ±m ∼ ( 32 , 12 ,± 12 ) in Table 4 is different from the standard gravitino dis-
cussed in [25] in two respects (in addition to having higher-derivative kinetic term): (i)
for any p it is conformal (i.e. its γ-trace is zero); (ii) for p > 2 it has no gauge invariance.
Thus compared to the standard negative-chirality gravitino anomaly I8( 32
+
) in (4.1) the
anomaly of the massive conformal ψ+m should have the negative-chirality fermion (γ-trace)
anomaly I8( 12
−
) = −I8( 12
+
) subtracted and the positive-chirality fermion (∂me gauge de-
gree of freedom) anomaly I8( 12
+
) added, or, equivalently, the ghost contribution should
not be subtracted. Thus for p ≥ 2 we should have
I8(ψ+m) = I8( 32
+
) + 2 I8( 12
+
) . (4.3)
As a result, the total gravitational anomaly polynomial of CSGp multiplet is found to be
I8(CSGp) = [2p(p− 1) + 8] I8( 12
+
) + 2 [2p(p− 1) + 1] I8(T+)
+ 2p(p− 1) [I8( 32−) + 2 I8( 12+)]
= − 196 [6p(p− 1) + 1] (p21 − 4p2) .
(4.4)
The corresponding gravitational anomaly coefficients in (1.11) are thus
CSGp : γ = − 14 δ = − 14
[
6p(p− 1) + 1] . (4.5)
This is in agreement with the relation (1.17) expected for (2, 0) multiplets.
The expressions (4.4), (4.5) were derived for p > 2 (when gravitino is massive) but are
actually valid also for p = 2: in this case the gauge-invariant conformal gravitino contri-
bution is I8( 32
+
) + I8( 12
+
) but we formally get also “extra" 4 chiral fermion contributions
from the multiplicity factor (see Appendix B.2).
Similar results are found for the R-symmetry and mixed anomaly coefficients α and β
in (1.11) (see Appendix B):
CSGp : α = 2β = −2
[
6p(p− 1) + 1] . (4.6)
We thus observe that for any p all 4 chiral anomaly coefficients~α = (α, β,γ, δ) are propor-
tional to the chiral anomaly coefficients of the T(2,0) multiplet in Table 2, i.e.
~α(CSGp) = −2
[
6p(p− 1) + 1]~α(T(2,0)) , ~α(T(2,0)) = (1, 12 , 18 ,− 12 ) . (4.7)
24This is analogous to the representation of the antisymmetric rank 2 tensors in 4d conformal supergravity
used in section 2.3 of [52], see also a discussion in [33].
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In particular, for p = 2 when CSGp is the multiplet of (2, 0) conformal supergravity, we
get
~α
(
CSG(2,0)
)
+ 26~α
(
T(2,0)
)
= 0 . (4.8)
As a result, the gravitational and R-symmetry anomalies of (2, 0) conformal supergravity
can be cancelled by adding 26 tensor multiplets T(2,0).
4.2 Conformal anomaly coefficients
The conformal anomaly a-coefficient for CSGp multiplet was found in [46, 9] by a com-
putation on S6
a(CSGp) = −2
[
6p(p− 1) + 1] a(T(2,0)) , a(T(2,0)) = − 71152 , (4.9)
where a(T(2,0)) is the (2, 0) tensor multiplet value in (1.14). Comparing the expression
(4.9) with the chiral anomaly result (4.7) we conclude that the (1, 0) relation (1.13) of [1] or
the relation for a-coefficient in (1.19) is indeed satisfied.
While a direct computation of the ci anomaly coefficients in (1.4) for the CSGp mul-
tiplet may be feasible by assuming factorization of all kinetic operators on a Ricci flat
background, here we shall apply the expected relations (1.15) or (1.19) between chiral and
conformal anomalies of superconformal multiplets implying in view of (4.7) that ci in (1.4)
are all proportional to c as in (1.8) where c is given by (1.19),(1.21)
c = a− 1192δ = −2
[
6p(p− 1) + 1] c(T(2,0)) , c(T2,0) = − 1288 . (4.10)
As a result, applying this to the p = 2 case we conclude that all chiral and conformal
anomalies of (2,0) system of 6d conformal supergravity plus 26 tensor multiplets vanish.
5 Some interacting (1, 0) superconformal theories
Let us now consider some examples of interacting (1, 0) superconformal theories.
First, let us summarize the expressions for the chiral, gravitational [53, 54], and con-
formal [20, 55, 56, 46, 57] anomaly coefficients of interacting (2, 0) AN theory describing
N coincident M5 branes:
(2, 0) : α = N3 − 1 , β = 4γ = −δ = 12 (N − 1) , (5.1)
a = − 1288 (4N3 − 94 N − 74 ) = − 1288 (N − 1)
[
(2N + 1)2 + 34
]
, (5.2)
c = − 1288 (4N3 − 3N − 1) = − 1288 (N − 1)(2N + 1)2 , c1 = 4c2 = −12c3 = 96c . (5.3)
These values are perfectly consistent with (1.17)–(1.21). The leading order N3 terms in
(5.2),(5.3) follow [20] from 7d supergravity (R+Λ) terms found upon compactification of
11d theory on S4, the subleading order N terms originate from R4 corrections in 11d action
[55] and order N0 terms are reproduced by 1-loop 11d supergravity corrections [46, 58].
There are also two cases of interacting (1, 0) superconformal theories with known
chiral anomalies. The first is the EN theory [59] on the world-volume of N small coincident
E8 instantons in the heterotic string (E-string), or, equivalently, the theory on N M5-branes
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on Horava-Witten E8 9-brane. The second is the TN,Γ theory describing N M5-branes on
the orbifold singularity C2/Γ where Γ is a discrete subgroup of SU(2) (see [60, 57]). The
corresponding coefficients in the anomaly polynomial (1.11) are given in Table 5.
α β γ δ
EN N(4N2 + 6N + 3) −N2 (6N + 5) 7N8 −N2
TN,Γ |Γ|2N3 − 2N|Γ|(rΓ + 1) N − N2 |Γ|(rΓ + 1) + dΓ2 N8 + 7dΓ240 −N2 − dΓ60
+2N + dΓ
Table 5. Chiral anomaly coefficients for the EN and TN,Γ (1, 0) theories.
Here |Γ| is the order of the discrete group Γ and rΓ and dΓ are the rank and dimension
of the associated Lie algebra GΓ (e.g., GΓ = SU(k) for Γ = Zk).
It follows from (1.14) that the corresponding a-anomaly coefficients are [1]
a(EN) = 167
(
4N3 + 9 N2 + 9916 N
)
aT , (5.4)
a(TN,Γ) = 167
(
|Γ|2N3 − 32
[|Γ|(rΓ + 1)− 58]N + 251480 dΓ) aT . (5.5)
From the expressions (1.15) with the chiral anomaly coefficients from Table 5 we find
c1(EN) = − 163 N3 − 12N2 − 769 N , c2(EN) = − 43 N3 − 3N2 − 179 N , (5.6)
c1(TN,Γ) = − 43 |Γ|2 N3 +
[
2 |Γ| (rΓ + 1)− 1
]
N − 1927 dΓ,
c2(TN,Γ) = − 13 |Γ|2 N3 + 14
[
2 |Γ| (rΓ + 1)− 1
]
N − 91540 dΓ . (5.7)
Here the leading large N terms (∼ N3) in c1 and c2 are in ratio 4:1 as for a (2, 0) theory (cf.
(1.8)). This is what should be expected from the AdS/CFT as the N3 terms originate from
the universal Einstein term in the dual 7d supergravity action.
Furthermore, a similar relation is true also for the first subleading terms,O(N2) in EN
case and O(N) in TN,Γ case, i.e. 25
c1(EN)− 4c2(EN) = 0 · N3 + 0 · N2 − 89 N,
c1(TN,Γ)− 4c2(TN,Γ) = 0 · N3 + 0 · N − 4135 dΓ .
(5.8)
This fact should also have a holographic explanation, cf. [61], which may thus provide an
independent check of the relations (1.15).
Another indirect support for our relations (1.15) comes from consideration of a class
of 6d (1, 0) theories named "very Higgsable" in [62]: they admit a completely Higgsed
branch where no tensor multiplets remain. Compactifying these theories on T2 one gets
4d N = 2 superconformal theories with the 4d conformal anomaly coefficients (a4d, c4d)
25The vanishing of the two leading coefficients in (5.8) is a consequence of the special choice of the param-
eter mentioned in footnote 8 that we made in writing (1.15).
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determined in terms of the coefficients in the 6d anomaly polynomial I8 in (1.11) as [62].
In our notations,
a4d = 14! (−12 β+ 24γ− 18 δ), c4d = 14! (−12 β+ 64γ− 8 δ) . (5.9)
Using (5.9) together with (1.15) we then find the following remarkable identity 26
c4d − a4d = − 4532 (c1 − 4c2) . (5.10)
This relates the combinations of the conformal anomaly coefficients that vanish in the
maximally supersymmetric cases, i.e. N = 4 in 4d and (2, 0) in 6d.
6 6d conformal anomaly from 7d gravitational effective action
As already mentioned above, an important source of information about conformal anoma-
lies of interacting 6d superconformal theories is AdS/CFT [20, 55]. One may expect that
strong-coupling limit of a 6d superconformal theory is described by some effective locally
supersymmetric 7d theory with an AdS7 vacuum.
Such 7d action may arise, e.g., from 11d M-theory effective action upon compactifi-
cation on some 4-space (S4 in the case of the standard (2, 0) theory). Ignoring for sim-
plicity all other fields than the metric, the effective 7d Lagrangian will have the form
L = R+Λ+ R2 + R3 + R4 + ... where the expansion in powers of curvature should corre-
spond to the strong-coupling (large N) expansion in the boundary 6d theory. The combi-
nations of the curvature invariants should be such that they admit supersymmetrization
consistent with the amount of supersymmetry of the boundary theory. That may provide
constraints (1.7), (1.8) on the conformal anomaly ci-coefficients [16] that we shall discuss
below.
6.1 Quadratic and cubic curvature corrections: linearized approximation
Let us consider the 7d action including the most general quadratic and cubic curvature
invariants27
S = − 1
2 κ27
∫
d7x
√−g (R + 30
L2
+ ∆L
)
, (6.1)
∆L = L2
3
∑
i=1
u2,i I2,i + L4
8
∑
i=1
u3,i I3,i . (6.2)
Here L is a scale (which to leading order is the same as the AdS7 radius) introduced to
make the coefficients un,i dimensionless and Ir,i are curvature contractions
I2,1 = R2µνλρ, I2,2 = R
2
µν, I2,3 = R
2, (6.3)
26Again, the special choice of the parameter in footnote 8 leading to the expressions in (1.15) is uniquely
selected if one insists on reproducing the relation (5.10).
27We shall ignore terms with derivatives of the curvature as they will not contribute to the relevant confor-
mal anomaly coefficients.
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I3,1 = RµνλρRρρκαRκαµν, I3,2 = RµνλρRλκναRραµκ, I3,3 = RµλρκRρκλαRαµ,
I3,4 = R R2µνλρ, I3,5 = R
µνρλRρµRλν, I3,6 = RµνRνλRλµ,
I3,7 = R R2µν, I3,8 = R3.
(6.4)
The first two terms in (6.1) can be embedded into the maximal 7d gauged supergravity so
should describe the (2, 0) superconformal theory at the boundary, while the higher order
terms may or may not (partially) break supersymmetry.
Starting with (6.1), one may compute the coefficients of the boundary conformal
anomaly by generalizing the approach of [20], i.e. extracting the IR logarithmic singular-
ity in the action evaluated on a classical solution with prescribed metric at the boundary.
Keeping only terms linear in coefficients ur,k in (6.2)28 one finds for ci in (1.4) [34, 16]29
c1 = k
[− 96+ 3072 ( 596 u2,1 + 2132 u2,2 + 14732 u2,3
+ 916 u3,1 +
23
16 u3,2 +
5
16 u3,3 − 3516 u3,4 − 6316 u3,5 − 6316 u3,6 − 44116 u3,7 − 308716 u3,8) + . . .
]
,
c2 = k
[− 24+ 3072 ( 37384 u2,1 + 21128 u2,2 + 147128 u2,3 (6.5)
+ 964 u3,1 +
7
64 u3,2 +
37
64 u3,3 − 25964 u3,4 − 6364 u3,5 − 6364 u3,6 − 44164 u3,7 − 308764 u3,8) + . . .
]
,
c3 = k
[
8+ 3072 ( 3128 u2,1 − 7128 u2,2 − 49128 u2,3
− 41192 u3,1 − 31192 u3,2 + 964 u3,3 − 6364 u3,4 + 2164 u3,5 + 2164 u3,6 + 14764 u3,7 + 102964 u3,8) + . . .
]
.
Here dots stand for terms of higher order in ur,i and the dimensionless factor k is
k =
pi3L5
48 κ27
. (6.6)
The leading order (ur,i = 0) values [20] are those of the large N limit of the (2, 0) theory
for which
L5
2κ27
=
N3
3pi3
, i.e. k =
N3
72
, (6.7)
i.e. ci are given by the N3 terms in (5.3) with c = −k = −N372 (which is 4N3 times the c
anomaly of one free (2, 0) tensor multiplet [8]).
To find the a-coefficient in (1.4) for the theory (6.1) one may follow the approach used
in 4d case in [66] and compute the gravitational effective action on the corrected AdS7
solution with the value of the radius that extremises the action evaluated on a test AdS
solution.30 For the AdS7 metric with radius r we have
Rµνκλ = − 1r2 (gµκ gνλ − gµλ gνκ), Rµν = − 6r2 gµν, R = − 42r2 . (6.8)
28Non-linear corrections in the case of special R2 and R3 combinations representing Euler densities E4 and
E6 were computed in [34, 63–65], see Section 6.2 below.
29We thank M. Kulahizi and A. Parnachev for sending us a corrected version of the list of coefficients in
[16].
30The boundary theory defined on S6 and thus its conformal anomaly being determined just by the coeffi-
cient of the Euler density in (1.4). The IR divergent part of the 7d action evaluated on modified AdS7 solution
(with log IR divergence coming from the volume factor) should then determine the UV log part of the cor-
responding boundary effective action. AdS solution will always be a solution of the modified gravitational
equations on symmetry grounds.
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The a-anomaly is then proportional to the on-shell value of the action evaluated at the
extremal value r∗ of the radius
a = −k A(r∗), A(r) = − 112 L5 r7
(− 42r2 + 30L2 )+O(ur,i) , (6.9)
dA
dr
∣∣∣
r=r∗
= 0 , r∗ = L +O
(
ur,i
)
, A(r∗) = 1+O
(
ur,i
)
, (6.10)
where k is given by (6.6). In (2, 0) theory we then find to the leading order a = −N372 [20, 8]
(cf. (5.2)). Starting with the general R2 + R3 corrected action (6.1),(6.2) we get31
a = −k(1− 7 f2 + 14 f3) , r∗ = L (1− 35 f2 + 25 f3) , (6.11)
f2 = u2,1 + 3( u2,2 + 7 u2,3),
f3 = u3,1 − u3,2 − 3(u3,3 − 7u3,4) + 9( u3,5 + u3,6 + 7 u3,7 + 49 u3,8). (6.12)
The coefficients ci in (6.5) and a in (6.11) can be written in a more compact form as
c1 = −96k
[
1− 21u2,2 − 53 u2,1 − 2(9 u3,1 + 23 u3,2) + . . .
]
,
c2 = −24k
[
1− 21u2,2 − 373 u2,1 − 2(9 u3,1 + 7 u3,2) + . . .
]
,
c3 = 8k
[
1− 21u2,2 + 9u2,1 − 2(41 u3,1 + 31 u3,2) + . . .
]
,
a = −k[1− 21u2,2 − 7u2,1 + 14(u3,1 − u3,2) + ...] ,
(6.13)
where we introduced the combinations
u2,1 ≡ u2,1 + 6(u3,3 − 7u3,4) , (6.14)
u2,2 ≡ u2,2 + 7u2,3 − 6(u3,5 + u3,6 + 7 u3,7 + 49 u3,8) . (6.15)
Thus the 4 Weyl anomaly coefficients depend only on 4 non-trivial parameters. This sim-
plification is due to the fact that several curvature invariants in (6.4) give equivalent con-
tributions to the on-shell action. Indeed, u2,2 represents the contribution of R2 + R3 terms
that depend just on Ricci tensor and thus renormalize the value of the cosmological con-
stant contribution or the overall scale of the leading-order contribution to the anomaly
only. The coefficient u2,1 represents the terms that reduce to R2µνκλ on the equations of
motion. This ambiguity can be fixed by setting some redundant coefficients to zero. For
example, we may demand that the radius is not modified, which requires according to
(6.11) that 3 f2 = 2 f3. This may be arranged by fixing a combination of parameters that
does not enter the conformal anomaly coefficients.
Let us now study possible supersymmetry constraints. Computing the combinations
q1 in (1.7) and q2 in (1.8) for the coefficients in (6.13) we find
q1 = c1 − 2c2 + 6c3 = 3072k(−u3,1 + 14 u3,2) , (6.16)
31Note that if u2,i and u3,i are treated on an equal footing then it is possible to choose them so that the
radius is not modified and yet the a-coefficient receives a correction: f3 = 32 f2 , a = −k
(
1 + 14 f2
)
. Let us
note also that in the case when R2 terms in (6.2) correspond to the square of the Weyl tensor (here d = 7)
C2µνλρ = R
2
µνλρ − 4d−2 R2µν + 2(d−1)(d−2) R2 we get f2 = 0 as expected: in this case the AdS7 solution is not
modified and the value of the action is unchanged. The same conclusion is found also for a combination of
C2 + C3 terms.
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q2 = c1 − 4c2 = 3072k(− 13 u2,1 + u3,2) . (6.17)
We observe that q1 does not depend on u2,i, i.e. all R2 corrections obey q1 = 0. They
should thus preserve the (1, 0) supersymmetry of the boundary theory [16]. Indeed, the
R2 terms admit supersymmetric extension (such corrections appear, e.g., in compactifi-
cations that break half of maximal supersymmetry). The R3 corrections consistent with
(1, 0) supersymmetry should obey
(1, 0) : u3,2 = 4 u3,1 . (6.18)
Demanding both q1 and q2 to vanish that should correspond to the maximal supersym-
metry case, i.e. to the (2, 0) 6d boundary theory, gives32
(2, 0) : u3,2 = 4 u3,1 , u2,1 = 12u3,1 . (6.19)
6.2 Special (1,0) case: Lovelock action
Let us study in more detail the (1, 0) case (6.18). This constraint implies that the two
irreducible curvature invariants I3,2 and I3,1 appear in the same combination as in the
Euler density E6. Indeed, introducing the higher order Euler densities 33
E2p ≡ δν1ν2···ν2p−1ν2pµ1µ2···µ2p−1µ2p Rµ1µ2ν1ν2 · · · Rµ2p−1µ2pν2p−1ν2p =
1
(d− 2p)! ed ed R · · · R , (6.20)
one finds using the explicit expressions for E2p = up,i Ip,i in the bases (6.3) and (6.4)34 that
choosing ∆L in (6.2) in the special “E4 + E6” form we get
∆LE = 14 L2 u2 E4 + 116 L4 u3 E6 , (6.21)
u2,i = u2 · (1,−4, 1) , u3,i = u3 · (1, 4, 12, 32 , 12, 8,−6, 12 ). (6.22)
Here the coefficients in (6.13) are
u2,1 = u2 + 9u3 , u2,2 = 3u2 − 15u3 , u3,2 = 4u3,1 = 4u3 . (6.23)
For the particular case of the action (6.1) with ∆L in the Lovelock form (6.21) treated as
a complete theory (i.e. not expanding in u2 and u3 and not including higher curvature
terms) the corresponding conformal anomaly coefficients were found in [63–65]. They
can be expressed as [65]
a = −k f−5/2 (1− 40u2f+ 180u3f2), c1 = −96 k f−5/2 (1− 1043 u2 f + 68 u3 f2),
32The terms I2,2, I2,3, I3,5, I3,6, I3,7, I3,8 in (6.3),(6.4) that on the leading-order equations of motion (Rµν =
Λgµν) renormalize only the cosmological constant term should also preserve the (2, 0) supersymmetry –
indeed, their coefficients do not appear in q2. The terms that break (2, 0) supersymmetry even in the absence
of I3,1, I3,2 and are I2,1 and also I3,3 and I3,4 that reduce to I2,1 on the leading-order equations of motion.
33Here δν1...νnµ1...µn = n!δ
ν1
[µ1
...δνn
µn ]
and we assume Euclidean signature, i.e. ed ed = (d − 2p)!δ...... . Note that E6
used in [8] was of the opposite sign.
34For summary of properties of R3 invariants see, e.g., [67, 68]. Note, in particular, that if we introduce
J1 = I3,1, J2 = RµνκλRρνσλRρµσκ , J3 = −I3,2 then J2 = J3 + 14 J1. Also, in the notation used in [8] we have
A16 = J1, A17 = J2, A15 = −I3,3, etc.
– 19 –
c2 = −24 k f−5/2 (1− 1363 u2 f + 100 u3 f2), c3 = 8 k f−5/2 (1− 24u2 f + 36u3 f2). (6.24)
Here f is a function of u2, u3 given by a root of a cubic equation below. It enters the
expression for the renormalized AdS radius r∗ 35
r∗ = f−1/2 L , f− 12u2 f2 + 12u3 f3 = 1 , (6.25)
which generalizes the linearized expression in (6.11). The expressions (6.2) agree with the
leading order results in (6.13) after one uses (6.21), (6.23) and expands to linear order in
u2, u3.
From (6.2) we find that the combinations of coefficients in (6.16),(6.17) are
q1 = 0 , q2 = −1024 k f−5/2(u2f− 3u3f2) , (6.26)
i.e. (1, 0) supersymmetry is preserved but (2, 0) is broken in general.
Compared to the general case in (6.11),(6.13) discussed above where the a, ci coeffi-
cients depended on 4 parameters and one more parameter controlled the deformation of
the AdS radius, the Lovelock Lagrangian (6.21) depending on just 2 parameters is too con-
strained. We may introduce an extra term (for example, scalar R2 or R3) to arrange that
the AdS radius is not renormalized, i.e. f = 1, and then the coefficients in (6.2) will be
linear in u2, u3.
6.3 (2, 0) case
Let us now go back to the condition (6.19) that should correspond to the (2,0) theory.
Assuming (6.19) we get from (6.13) (dots stand for possible higher order terms)
a = −k(1− 21u2,2 − 126u3,1) + ... , c = −k(1− 21u2,2 − 222u3,1) + ... , (6.27)
c1 = 96c , c2 = 24c , c3 = −8c . (6.28)
Assuming as in [55] that we may use the purely-gravitational 7d action (6.1) for the
description of the S4 reduction of 11d effective action (i.e. assuming that possible flux-
dependent terms may be mimicked by “redundant" curvature invariants) we may apply
these expressions to the (2, 0) theory where we expect to find that (see (5.2),(5.3))
a = − 1288
[
4N3(1− 916N2 ) + 74
]
, c = − 1288
[
4N3(1− 34N2 ) + 1
]
. (6.29)
As already mentioned in section 5, here the N3 terms come for leading supergravity part
in (6.1) [20], the constant terms (equivalent to the contribution of one tensor multiplet)
come from 1-loop 11d supergravity contribution [46] while the 1/N2 terms in brackets
should represent the exact contribution of R4 curvature corrections to the 11d M-theory
action. These terms follow from (6.27) with k given by (6.7) if
u2,2 = 271792N2 , u3,1 =
1
512N2 . (6.30)
35The action evaluated on AdS7 is proportional to r7[−42/r2 + 30 + 70× 12(u2r2 − 3u3)/r6] which is ex-
tremized on the solution of the above equation for f ≡ 1/r2 (we set here L = 1).
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In addition, we may also arrange that the AdS radius is not renormalized by fixing one of
the “redundant" ur,i coefficients in (6.12) so that 3 f2 = 2 f3. That should be important to
ensure that a and c do not receive further 1/N corrections (depending on higher powers
of ur,i ∼ 1N2 ), cf. (6.25).
In the case of special Lovelock action (6.21) the (2,0) condition q2 = 0 in (6.26) implies
that the coefficients u2 and u3 should be related as u2 = 3fu3 and then f solving cubic
equation in (6.25) becomes a non-polynomial function of u3. The same will then apply to
the conformal anomaly coefficients in (6.2). To avoid this complication we may assume
that adding an extra scalar R2 or R3 invariant to (6.21) one can independently arrange to
have f = 1. In that case we will have u2 = 3u3, and then (6.21) will take the form
∆LE = 14 L2u2
(
E4 + 112 L
2E6
)
, u2 = 3u3,1 = 3512N2 , (6.31)
where we fixed the value of u2 to match the value of c in (6.29) (see (6.23),(6.30)). Note
that this correction by itself will not reproduce the expected value of a in (6.29) for any u2
but the a-coefficient will get a contribution from an extra R2 or R3 invariant (cf. (6.13)).
The crucial point is that irreducible R3 invariants in (6.4) should form the E6 combi-
nation in order to be consistent with supersymmetry and thus potentially describe sub-
leading correction to the conformal anomaly of (2,0) theory was originally pointed out in
[55]. There it was suggested that a particular R4 super-invariant term in 11d action trans-
lates upon compactification on S4 into a combination of E6 and E4 corrections to 7d action
which should thus produce subleading contributions to the Weyl anomaly coefficients of
(2,0) theory. While the discussion in [55] was admittedly heuristic (other possible 4-form
and Ricci tensor terms were ignored and the contribution to the conformal anomaly com-
ing from the E4 term in 7d action was not included) the key role of the E6 invariant was
noticed.
To recall, the starting point in [55] was the 11d R4 invariant that involves the 8d Euler
density E8 factor (see (6.20)). If M11 = M7 × S4 then splitting indices in 4 + 7 way and
performing combinatorical count one finds that36
E8(M7 × S4) = 4E6(M7)E2(S4) + 6E4(M7)E4(S4)
=
3× 25
l2
E6(M7) +
32 × 27
l4
E4(M7) , (6.32)
where l is the radius of S4 which in the case of AdS7 × S4 solution37 is l = 12 L where L is
the scale of AdS7. Then the resulting combination in (6.32) becomes
E8(M7 × S4) = 3
2 × 210
L4
(E4 + 124 L
2E6) . (6.33)
36Here we correct the coefficient of the second term which was having an extra factor of 2 in [55]. In this
second term we have to assign a 7d-type index to two out of four Riemann tensors. This may be done in
(42) = 6 ways, or 3× 4 divided by 2! because of the symmetry of the two R factors.
37 M5 brane metric is ds2 = h1/3(y)(dxmdxm)+ h−2/3(y)dykdyk where h = 1+
q
y3 , dykdyk = dy
2 + y2dS4 so
that in the near-horizon limit we get ds2 = q(y−1dxmdxm/y+ y−2dy2 + dS4). The AdS part is 4z−2(dxmdxm +
dz2) were y = 14 z
2 so that the AdS7 radius is twice the radius of S4.
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Note that this combination of E4 and E6 is different from the one in (6.31) that was appar-
ently required to reproduce the right (2,0) ratio of the ci-coefficients. This is not, however,
a contradiction as some extra “reducible" (Ricci-tensor dependent) R2 or R3 terms are
required to be added to both (6.31) or (6.33) in order to ensure that the leading-order ex-
pression for the AdS7 radius is not corrected (which was an assumption in [55]). As we
have explained above, starting with a general enough combination of R2 + R3 terms one
can reproduce the values of the conformal anomaly coefficients in (6.29) and also ensure
that the AdS radius is not renormalized, implying that the resulting coefficients do not get
further 1/N2 corrections.
One may attempt to repeat similar considerations for less supersymmetric models
corresponding, e.g., to different choices of M4 compactification space or adding extra
fluxes (see [69] and refs. there). In addition to changing the coefficient of the N3 in the
leading terms as the AdS volume will be different that will also lead to subleading R2
corrections that may have coefficients N2 instead of N as in [61].
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A Conformal anomaly of V(1,0) multiplet on Ricci flat background
To provide information about ci coefficients for higher derivative superconformal vector
multiplet V(1,0), here we compute the conformal anomaly (1.4) for its fields in (2.2) on Ricci
flat background using the results of [8]. For a scalar, we have (using (1.5) and dropping
total derivatives)
7! A6(ϕ) = ( 572 E6 − 283 I1 + 53 I2 + 2 I3)
∣∣
Rmn=0
→ 289 I1 + 179 I2 . (A.1)
For the standard 6d Majorana-Weyl fermion
7! A6(ψ) = ( 191288 E6 − 2243 I1 − 8 I2 + 10 I3)
∣∣
Rmn=0
→ 709 I1 + 299 I2 . (A.2)
From the explicit form of the 4-derivative vector field V(4) kinetic operator on a curved
background given in [9] one can show that the corresponding partition function on a Ricci
flat background has the form
Z(V(4)) =
[ (det∆0)3
(det∆1)2
]1/2
, (A.3)
where ∆0,1 = −∇2 are Laplacians defined on scalars and vectors respectively. The contri-
bution of ∆1 can be found in [8]:
7! A6(∆1)
∣∣
Rmn=0
= − 1123 I1 − 503 I2 . (A.4)
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Taking into account that the fermion in V(1,0) multiplet in (2.2) has /∇3 kinetic term we
find for the total contribution
A6(V(1,0))
∣∣
Rmn=0
=
(
3 A6(ϕ) + 2 · 3 · A6(ψ) +
[
2 A6(∆1)− 3 A6(ϕ)
])∣∣
Rmn=0
= − 1360 (2 I1 + I2) = − 111520 E6 .
(A.5)
Comparing to the general expression (1.6) this implies that the expected (1, 0) supersym-
metry relation (1.7) is satisfied. Furthermore, using the known [9] value of a-coefficient in
Table 2 in we conclude that c1 + 4c2 = 6245 , in agreement with the values of c1, c2 in (2.3).
B Chiral anomalies of CSGp supermultiplet
Here we shall discuss the computation of the chiral R-symmetry anomaly and the mixed
R-symmetry – gravitational anomaly coefficients α and β in (1.11) for the CSGp multiplet
considered in section 4, demonstrating the relation (4.6).
B.1 General p > 2 case
Let us start with coefficient α of R-symmetry anomaly. We shall consider the anomaly of
SU(2) subgroup of USp(4) R-symmetry of fields in Table 4. To fix normalizations, for a
positive-chirality MW fermion ψ+ or 12
+
in a representation d of SU(2)R we have (see,
e.g., [70])
I8( 12
+
) = − 148 tr F4 = − 13 Q(4)d
[
c2(SU(2)R)
]2 , (B.1)
where Q(4)d is the following sum of 4-th powers of U(1) charges over the representation d
(cf. (3.3))
Q(4)d =
d−1
∑
k=0
(
− d−12 + k
)4
= 1240 d (d
2 − 1) (3 d2 − 7) . (B.2)
Thus the corresponding α coefficient in (1.11) is
α( 12
+
) = −8 Q(4)d . (B.3)
The standard (gauge-invariant, non-conformal) MW gravitino contributes to the gauge
anomaly as 5 times the contribution of a MW fermion [25]. To find the anomaly of a
conformal massive (non-gauge) gravitino ψm we need to add, as in (4.3), the contribution
of two MW fermions, i.e.
I8(ψ+m) = I8( 32
+
) + 2 I8( 12
+
) = 7 I8( 12
+
) , α(ψ+m) = −56 Q(4)d . (B.4)
For a selfdual non-gauge 3-form in the same representation of SU(2)R the required value
appears to be38
α(A+mnk) = −8 α( 12
+
) = 64 Q(4)d . (B.5)
38One should be able express the anomaly of the antisymmetric tensor in terms of a spinor field anomaly
as in 4d case [31].
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Given a representation [a, b] of USp(4) we can decompose it into representations (d1, d2)
of SU(2)L × SU(2)R and then identify the right factor with the SU(2) R-symmetry sub-
group the anomalies of which we are to compute. The decomposition is [71]
[a, b] =∑Na,bd1,d2 (d1, d2) , (B.6)
where the multiplicites Na,bd1,d2 are determined by
39
∑Na,bd1,d2 n
d1−1md2−1 =
[
(1− a n)(1− a m)(1− b)(1− b n m)
]−1
. (B.7)
For a USp(4) representation [a, b] we get
Q(4)
[a,b] =∑Na,bd1,d2 d1 Q
(4)
d2
= 16720 (a + 1)(b + 1)(a + b + 2)(a + 2b + 3)
(
2a4 + 8a3b + 16a3 + 14a2b2
+ 52a2b + 29a2 + 12ab3 + 64ab2 + 74ab− 12a + 6b4 + 36b3 + 44b2 − 30b) . (B.8)
Using the above relations, the total contribution to α coefficient from all the fields of CSGp
multiplet in Table 4 is found to be
α(CSGp) =− 8 (Q(4)[1,p−1] −Q
(4)
[3,p−3] + Q
(4)
[3,p−4] −Q
(4)
[1,p−4])
− 56 (Q(4)
[1,p−2] −Q
(4)
[1,p−3]) + 64 (Q
(4)
[0,p−1] −Q
(4)
[0,p−3])
=− 2 [6p(p− 1) + 1] , (B.9)
which is the value quoted in (4.7).
Similar analysis can be repeated for the coefficient β of the mixed R-symmetry – grav-
itational anomaly in (1.11). The analog of (B.1) here is
I8( 12
+
) = − 1192 trF2 trR2 = 124 Q(2)d c2(SU(2)R)p1 , (B.10)
where Q(2)d is the sum of squares of U(1) charges over an SU(2)R representation of dimen-
sion d
Q(2)d =
d−1
∑
k=0
(
− d−12 + k
)2
= 112 d (d
2 − 1) . (B.11)
Thus for a MW spinor in the representation d (cf. (1.11))
β( 12
+
) = −Q(2)d . (B.12)
The standard MW gravitino contributes to the mixed anomaly with a factor −19 com-
pared to the MW spinor [25]. Again, a massive conformal gravitino requires the addition
39 For example, the USp(4) representations of states in the conformal supergravity multiplet (p = 2 level
in Table 4) decompose as follows
[0, 2]→ (1, 1) + (2, 2) + (3, 3) , [1, 1]→ (1, 2) + (2, 1) + (2, 3) + (3, 2) , [0, 1]→ (1, 1) + (2, 2) ,
[2, 0]→ (1, 3) + (2, 2) + (3, 1) , [1, 0]→ (1, 2) + (2, 1) , [0, 0]→ (1, 1).
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of two extra MW spinor contributions, so that the total β coefficient for a positive chirality
MW conformal massive gravitino in representation d of SU(2)R is
β(ψ+m) = 17 Q
(2)
d . (B.13)
The self-dual non-gauge antisymmetric tensor contribution is
β(A+mnk) = 16β(
1
2
+
) = −16 Q(2)d . (B.14)
Using that
Q(2)
[a,b] =
1
240 (a + 1)(b + 1)(a + b + 2)(a + 2b + 3)
(
a2 + 2ab + 4a + 2b2 + 6b
)
, (B.15)
the total contribution to β from the CSGp multiplet in Table 4 is found to be
β(CSGp) =− (Q(2)[1,p−1] −Q
(2)
[3,p−3] + Q
(2)
[3,p−4] −Q
(2)
[1,p−4])
+ 17 (Q(2)
[1,p−2] −Q
(2)
[1,p−3])− 16 (Q
(2)
[0,p−1] −Q
(2)
[0,p−3])
=− [6p(p− 1) + 1] , (B.16)
in agreement with (4.7).
As a check on normalizations used above we can re-derive the anomaly polynomial
of V(1,0)p multiplet discussed in section 3. According to Table 3, the fields that contribute
to chiral anomalies there are a MW spinor 12
+
in the SU(2)R representation p and a MW
spinor 12
−
in the representation p− 2, so that we find
V(1,0)p : α = −8 (Q(4)p −Q(4)p−2) = −(p− 1)4, β = − (Q(2)p −Q(2)p−2) = − 12 (p− 1)2,
in agreement with (3.4).
B.2 (2,0) conformal supergravity
The above discussion applied for p > 2. In the p = 2 case of Table 4 corresponding to
the (2,0) conformal supergravity multiplet the gravitino is massless and thus requires a
special treatment. We recall the conformal representations of the corresponding fields in
Table 6.
(∆; h1, h2, h3) USp(4)
(4; 0, 0, 0) [0, 2] = 14
( 92 ;
1
2 ,
1
2 ,
1
2 ) [1, 1] = 16
(5; 1, 1, 1) [0, 1] = 5
(5; 1, 0, 0) [2, 0] = 10
( 112 ;
3
2 ,
1
2 ,
1
2 )− ( 92 ; 12 , 12 , 12 ) [1, 0] = 4
(6; 2, 0, 0) [0, 0] = 1
Table 6. SO(2, 6)×USp(4) representations of fields of (2,0) conformal supergravity
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Here in the gravitino entry we explicitly indicated the subtraction of the contribution
of the gauge degree of freedom which is the fermion of the same chirality.
The gravitational anomaly count then gives40
16× I8( 12
+
) + 5× 2 I8(T+) + 4×
[I8( 32+) + I8( 12+)] = 14!(− 134 p21 + 13 p2) . (B.17)
This agrees with the general p result (4.4) formally continued to p = 2.
Similarly, we may compute the chiral anomaly α and β coefficients (the middle term
coefficients here are the conformal gauge-invariant gravitino ones)
α = −8 Q(4)
[1,1] − 48 Q
(4)
[1,0] + 64 Q
(4)
[0,1] = −26 ,
β = −Q(2)
[1,1] + 18 Q
(2)
[1,0] − 16 Q
(2)
[0,1] = −13 .
(B.18)
These are again in agreement with the formal p = 2 continuation of (B.9) and (B.16).
B.3 (1,0) conformal supergravity
Let us now consider the chiral anomaly coefficients corresponding to (1,0) conformal su-
pergravity. For comparison, the chiral fields in the multiplets of (2,0) and (1,0) conformal
supergravities are listed in Table 7 below.
GR ψ+ A+mnk ψ
+
m
(2, 0) USp(4) [1, 1] = 16 [0, 1] = 5 [1, 0] = 4
(1, 0) SU(2) 2 1 2
Table 7. Chiral fields in the multiplets of (2,0) and (1,0) conformal supergravities. GR is the R-
symmetry group. [a, b] is the representation of USp(4) with Dynkin labels a, b.
It is then straightforward to find the analogs of the (2,0) CSG expressions (B.17) and
(B.18) in the (1,0) CSG case:
2× I8( 12
+
) + 2 I8(T+) + 2×
[I8( 32+) + I8( 12+)] = 14!(− 10780 p21 + 10120 p2) ,
α = −8 Q(4)2 − 48 Q(4)2 + 64 Q(4)1 = −7 , β = −Q(2)2 + 18 Q(2)2 − 16 Q(2)1 = 172 .
(B.19)
Thus the set of 4 chiral anomaly coefficients here is
~α(CSG(1,0)) =
(− 7, 172 ,− 10780 , 10120 ) . (B.20)
Applying the relation (1.13) of [1] to compute the a-coefficient we get
a(CSG(1,0)) = 7973840 , (B.21)
40Here in the conformal gravitino contribution we subtract the γ-trace degree of freedom (which is the
opposite chirality fermion) from the contribution of the standard non-conformal gravitino 32
+
, cf. (4.3). The
antisymmetric tensor is non-gauge one so its contribution is twice that of the gauge-invariant one in (4.1).
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which agrees with the value found in [9] by an independent method. This provides a
non-trivial check of consistency of the chiral anomaly values (B.20) and also of the relation
(1.13).
Using the relations (1.15) we may now compute the corresponding ci–coefficients:
CSG(1,0) : c1 = 1579 , c2 =
781
180 , c3 = − 263180 . (B.22)
One may ask if there are any combinations of (1,0) multiplets CSG(1,0)+ k1 S(1,0)+ k2 T(1,0)+
k3 V(1,0) that are free of all chiral (and thus also of conformal) anomalies. The answer
turns out to be negative. The chiral gravitational anomalies cancel (γ = δ = 0) for
k2 = 10, k3 = k1 − 13.
C Casimir energy of 6d supermultiplets
One may wonder if the expression for the Casimir energy Ec on S5 for (1,0) superconfor-
mal 6d theories can also be expressed, like the conformal anomaly coefficients (a, ci) in
(1.14), (1.15) in terms of the chiral anomaly coefficients~α = (α, β,γ, δ) in (1.11).41
Indeed, Ec is determined by the T00 component of stress tensor and should thus be
related [74–76] to the a-coefficient and also to a combination of total derivative term coef-
ficients in conformal anomaly. The latter may be expected to be more constrained in the
supersymmetric case and may again be related to the chiral anomaly coefficients. One
should note, however, that, in general, Ec (and the derivative terms in the trace anomaly)
are scheme-dependent so that a relation to scheme-independent chiral anomaly coeffi-
cients may hold only in a particular “supersymmetric" scheme.
The Casimir energies for individual 6d conformal fields can be computed as in [46].
Assuming that Ec (being related to the trace of stress tensor) may be given by a linear
combination of the chiral anomaly coefficients and using particular examples of (1,0) su-
permultiplets as data points we have found the following expression for Ec in terms of the
coefficients in in the anomaly polynomial (1.11)
Ec = − 14
(
α− 3124β+ 53γ+ 2948δ
)
. (C.1)
Note that in contrast to the conformal anomaly coefficients in (1.13),(1.15) Ec depends not
only on α− β but also on α+ β. This relation is in agreement with the values for Ec for
particular (1,0) multiplets in (2.1), (2.2), (3.1) which can be found directly
Ec(S(1,0)) = − 373840 , Ec(T(1,0)) = − 711280 , Ec(CSG(1,0)) = 164713840 , (C.2)
Ec(V
(1,0)
p ) =
1
4 (p− 1)4 − 31192 (p− 1)2 + 373840 , (C.3)
Ec(CSGp) = −2
[
6p(p− 1) + 1]Ec(T(2,0)) , Ec(T(2,0)) = − 25384 . (C.4)
In the (2,0) case where we expect to have β = 4γ = −δ (see (1.17),(1.18)) so that a-
coefficient is given by (1.19) we get for Ec in (C.1)
Ec = − 14
(
α+ 7148δ
)
. (C.5)
41Here we are consider the standard Casimir energy, not the “supersymmetric" one in [72, 73] and refs.
there.
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In contrast to what happens in the maximally supersymmetric case in 4 dimensions this Ec
is not directly proportional to the corresponding expression for a = − 172 (α+ 98δ) in (1.19).
This suggests that in 6d case the derivative term contribution to the relation between Ec
and a-anomaly does not vanish even in the (2,0) case (cf. [75]).
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